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(71) mmx (^m^^<±x(Dis^mizr:>i^x)i * 

^g^^5J:^:j:± (CHUGAI SEIYAKU KABUSHIKI 
KAISHA) [JP/JP]; =r 1158543 m^lKdblEifra STB 
5 # 1 Tokyo (JP). 

(72) mBM%;iS^Zf 

(75) ^B^#/Ui|MA r^Hf^-^l-^XtDa^j: *Sf >»* 
(NAKANO, Kiyotaka) [JP/JP]; =r 3004101 3?^!$ "irSlr;^ 
^I5*lf>^«7^:^ 1 5 3-2 *nS«1*5t^1^±P^ Ibaraki 
(JP). ^I;* (NEZU, Junichi) [JP/JP]; =r 3004101 3? 

M!l*fT;^SI5»f;^«7lc#i 5 3-2 *nS«^*sC#tt 

1^ Ibaraki (JP). "Slf St (YOSHINO, Takeshi) [JP/JP]; 
=r 3004101 3EttE!ftSfJ&a5SfJ&«*# 1 5 3-2 * 
nS*<*5C#1±rt Ibaraki (JP). I^S (SAITO, 

IMikiyoshi) [JP/JP]; =r 4120038 ifKI!l»i&iim,|6lP^ 
1 TB 1 3 5Stfl*nS^<*5t#ttrt Shizuoka(JP). 
j«Ba (ORITA, Tetsuro) [JP/JP]; =r 3004101 



(74) ftS A: }f 7K *)3S . 51^(SHIMIZU, Hatsushi et al.); T 

3000847 3?*ig!i±5imaifflr 1-1-1 < [f e;u 

6 IS Ibaraki (JP). 

(81) ^i^llra^a)^j:L^lsy. :^T(7)«sa)iii^«S3b< 

RTte;: AE, AG, AL, AM, AT, AU, AZ, BA, BE, BG, BR, 

BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 

ID, IL, m, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ti^H («^(D^^:l^l5g^'J . :i: T JEHE^II 
7b<"5Jtgj: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), ZL— ^ vT (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — P Z'? (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, IVIL, 
MR, NE, SN, TD, TG). 

— mmm^m^m 



(54) Title: ISIETHOD OF SCREENING MODIFIED AISTTIBODY HAVING AGOISTISTIC ACTPm'Y 



(57) Abstract: Antihuman Mpl antibodies are produced- Using three antibodies showing high binding activity among them, single- 
stranded antibody expression systems are constructed by genetic engineering techniques. Then TPO-like agonistic activities of the 
antihuman Mpl antibodies and the antihuman Mpl-single stranded antibodies are evaluated- As a result, it is found out that the 
antihuman Mpl antibodies show no agonistic activity while the antihuman Mpl-single stranded antibodies show an agonistic activity. 
VO The above results indicate that, in screening a modified antibody having an agonistic activity, it is effective to modify an antibody 
having an antigen-binding activity and then measure the agonistic activity. 

S(57)Si^: tjit hMplfctf^^-f^tSL, -e<»4^-C?$g-a-5S143b^«A^o/=3««a)tn;f*(coLx-C, AB^JL^tfiJ^iilzj^ 
O y-3f:Mta<*a)f|I.ai^^1SmLf;:o TPOeci?ttii5i*^-rBaF3-humanMpl^fflL^T. Bit h-Mpltn^tfc J; t/tn t h 
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[0003] X. \^hKMir^^mi^. ik^^mm. mi^i^^n^nmi^. ti:t^(DmM.^^ 

hT^ymmmcomw<^t\ im:b^co^mmf^nfcijc^^mmmffat\.xm^:^ 

mx^^tm±htixm.'t(Dx^fmw-^Mn'r^^(D^mmfi::^^^)—==->^^:^ 

mi)^m.i^X\^^o 

[0005] #fF^mi:H^<2^^^02/33072^ 
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##fF:SC^l: Elliott Sh^, J.Biol.Chem., 1996^, Vol.271(40), p.24691-24697 
[0006] :^mMi^^(DX^^j:^UKm^X^:^tlfdL<D-V:h^^ ^(D g T=f:=^;^h^tt 

X^—:^m^i^<Dm^^^mmi^tlo TPO^#i4±i^^*-rBaF3-human MplM 

[0008] ^mm^hit. m,i$i<D^mmmm^x\^T=^^^hf^m^mi!)m^. ^^m^r 

mm-r^^tx^ mM(D:;^^^j-^i^^xit.mm^^-^mxh-ofcin,m>mn'r^^ 

ti>^^mx:h^^t^^mvfco 
[0009] m.i^^^m'r^mi^T=^^:^hm^^mmu ^(Dmuxr^f^^hm^^^ 

^i^^m^ir^t^^ ^^^m(Dy<.^V—:=-^^^:lym:Xi^^ QSc^M {^}*T=f 

^^mxhofc(D\cMu ^i^coijcmm\a^T=i^=-:^hm^^mmti.xm.i^^m^ 

bJ'^v ^:^^V—^>'^JjmxhtHt. ^^M(DjjmXi'i^^t^tiX\^~^^mW-^^tii 
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[1] &.r(DXM^^ts'. Tdt^:^hi7iW-<D:^^])—^>'^^Jvm. 

(b) (a)x-mi^^tif'^i^^^mir^r.n. 

- [3] ^'rfh^^zmm<D:^^V—:=^:y^:lym. 
1] — C4] (DV ^-f tL^^t-fB«(^:^i^y — 

C6] [1] - [5] (D\ ^'rti^^Kmm<D:^m:Kxmhtifmi^. 

(b) (a)-ejg^$tbfc:^#:^8Sc^«X@. 

(c) (b)(DQfi:^^#:<7)T=fc:^>^h^tt^a'J^b. T=^^::^hm^^^ir^^i$i^mmr 

(d) (c)-e3l^$tl.fc^#:^^— K-f-^DNA^-^t?-^^^— ^^^l0JSSiC^Ai-SX 

(e) (.d)(Dm^ms^^mm'r^rn 

[9] i£5>^ib^#:^Ssc(Fv)2-e$?§r^^#m^-r^. [8] t^tB«oM^;^?i. 

[7] - [10] (Dv ^'rth^^i^mm<Dm:^:ffm. 
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[12] &.T(DXM^^t^T^^^:^h^i$-<Dy^^])—^>'^Jj^'<:hoX. (a)(Z)X@(D 

[14] i£5>^^b^#:^5sc(Fv)2-(:?fc§^^^#mi:i-S^ [13](3:fBii(D^^y-^V 

[0011] [Hl]-*^^f*sc(Fv)2(Df^Mi!§m^^i-|2|-efe§o 

[|li2]Mpl^mCHO^MJia^^>m V ^:^CVA130 sc(Fv)2<Z)J^'a^?Si4M(D;^m^^i-i5^' 

VA130 sc(Fv)2*tMp"p^^ffll-/Co 
[|l|3]BaF3-human Mpl^fflV ^fcVA130^#:(DT=f:=^;5^h^ttfPffi(;O|g^^^i-i/^ 

[0013] :^mm<D:^m\-i. ^-r. Mi^^^<z)^M*^-^^i4^pj^b. ^m^^m^^m-r 
[0014] ^T. . ^^(DT^y^ia^j. 5^^^*. iii^mi^f^if^ 
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[0016] j&^^^tiili^i^. ^;S^^(whole antibody, mx.\twho\e lgGm)(D—^^^^Xm. 

(VH) Xl^yRXJ^mm^mMi^ (VL) ^-^Ay-ev ^^^t^W^\.\^ \ VH^fcf*VL(DT 
U^?^vit^Wt^fhX\ ^Tt> J;v \ 

[0017] i7ii^Wx}ir(DMci^mtVXn^ Fab. Fab\ F(ab')2. Fv^^^if S^^i^S-et^So 
[0018] i&6^^^\:^i$i(DMW^mtl.Xit^ mx-l-i. Fab. Fab\ F(ab')2. Fv. scFv ( v^>'i^7V 
^^^>'Fv) . Diabody. sc(Fv)2fj:t'^mif^^t^^X^^^^. ^*b<}*DiabodyXf* 

sc(Fv)2-cfc*9. #(c$?*L<{*sc(Fv)2-efc^o ^<^a;5^^i£^^^b^#:f*. mm^K 

^^(D:^mi^^oXm:^ir)5^t^^X-^^o 
[0019] Diabodyfi. bT^^*^^ Rr^-^^^y #-ej^^Lfc:7^i/p<^h mK.i^. scFv 

(P.Holliger et al., Proc.Natl.Acad.Sci.USA, 90, 6444-6448 (1993). EP404097-^. 
W093/11161-^. Johnson et al., Method in Enzymology, 203, 88-98, (1991). 
Holliger et al.. Protein Engineering, 9, 299-305, (1996). Perisic et al.. Structure, 2, 
1217-1226, (1994). John et al., Protein Engineering, 12(7), 597-604, (1999). 
Holliger et al,. Proc.Natl.Acad.Sci.USA., 90, 6444-6448, (1993). Atwell et al., 
Mol.Inununol. 33, 1301-1312, (1996))o 

[0020] sc(Fv)2{*. 2^(Dmmn^ni^:^x:^2^(Dmm.^^mi^^v^^^—mx^^^u 

—:$:^:^V^:f^hl^Vf:i^i^Xh^ (Hudson et al. J Immunol. Methods 1999; 231: 
177-189). -^[IX-f^. 2-D(Dsc(Fv)^])^^^—X'^^ir^^tmi>C^^i'^Mir^^t^^'^ 

[0021] i^^^n^2-D<Dmmnmmmt2-D<Dmmnmmm<DmmimKmm^fh-r. 
t^(Dx^fmfl^x^^htix\^xhx<. mx.i-£. }^T<Dx^fj:mm^mf^^t^^x 
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[VL] V^^—LVH]]):^:^— [vh] y ^;^7— [vl] 
[VH] U^;*/— [VL] [VL] [VH] 

[VH] Vi^:^— [VH] [VL] T^:^— [vl] 
[VH] T^^— [VL] IJ>';^— [VH] y^;^7— [VL] 
[VL] y^;&— [VL] y [VH] [VH] 
[VL] y^;&— [VH] [VL] y ^^;?7— [VH] 

[0022] :^^m f-*5v ^•rf*. [vH] v^^^— [vL] y [vH] y [VL] (Dmu^^ir 

[0023] y>^;&— fi. afe^X^tcj;«9^Ab#§^:t(D-<:/^Ky>';^;-. XU^mt^ 
mV>:h—(mK.U. Protein Engineering, 9(3), 299-305, 19960m) Km^^tl^Vl^ 

[0024] ;$:^0J^;l^oV^-C$f*bv^y^/;^7— {i-<:7°^Ky^-;^— -efe^o -<:/^Ky>';&— (^ft 

1— lOOT^y^. 0^b<}*5— SOT^y^. #{c:0^b<{*12— 18T5y^(^Jx.^^ 

[0025] ^•y^}^^v:y:ti—(DT^/mnmt\^xi~i. mK.it. i^r(Dx^mm^mif^^t^^ 

Ser 

GlySer 

Gly • Gly • Ser 

Ser'GlyGly 

Gly 'Gly -Gly Ser 

Ser -Gly "Gly -Gly 

Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Gly • Ser 
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Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

[0026] '^m.it^m'r^^- (it^^mm) ^■:f^}''(D^mKmmm^ ^^nxv ^^^m 

^K-i^. N-fcKndrix>^i?iyW5:K(NHS)v^>^i?>'W5:i^/V^^W— h(DSS), tf 
>^ (>!>/^7J^><>:^^^xW5:v'/^) b (bs') , i:^^:t}f:^ {-^^i^^^^^^J^jvzfxiyf^^ 

—V) (DSP), v^^:^«(;^/V;J^;^^i/W$v'/V:7°nt°::^;^— h) (DTSSP) , ^^l/^ 
^^)^—;V\£:;^{p.^l/:y4^-y;V:7.^%/:^—V) (EGS). ^i^^w^^i/vis— 

:=-/P:t^y) (bsocoes) . if ^[2- (;^/v^;^^i/^^^5K:^^v';&/v 

[0027] ^wmy\^\^^^^\m.m:n^m^. ^mmm. ^^^^^^y. ^-y^yy 

■pL\f.^ Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and 
Horwitz, A. H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, 
A., Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 
121, 652-663 ; Rousseaux, J. et al.. Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137#M)o 
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[0029] tMt:^^*:}*^ nm^ (reshaped) iih^i^thm^ti. rttf*. ^h}^^(Dm%mm. 

'^[Ix.f^-^l>:^^T:#:(7)^M'l4^^fJ^(CDR; complementarity determining region)^ 
h^hnX\^^mW<^nmm^m^'^EP 125023-^<2ir#. wo 96/02576-^<i^## 
[0030] -^'>;^in:#:(Z)CDRi!th^#:(D:7W—jNr7—^^J:^ (framework region; 

— A!7— i^'g:^(DT5:y^^g^^L-Ofc>J;V^(Sato, K.etal., CancerRes. (1993)53, 

851-856) o 

[0031] ^;^=7^w-:Baj^Hm.Pf(Dcm.m^\-t: ^v^w-<oh(Di)^^m-^fh. mK.\f.Hmx 

. C 7 1, C y 2, C y 3, C r 4^, Ll^-Cf^C k.CX ^^miT^^Lttt^X^^o 

ts:^. ^?^9^i^^wmi^^i^m:i^f^m^. ^hK-^mmmmx.\^. fr)^^ 
[0032] ^m^m<D^^^HMir^^tiz.x'o. in.w-^i^mu ^^-r^^th-^mxh^o 
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Qfe^S^f* ^H^t-UEt-^^tb-rv^^ WOOO/61739, WO02/31140/ce^0 

[0033] :^mm(D::^^v-^:y^^mK^\^ ^-c. mm^m^m^m'^^ti'T. t^<Dx^fm 

o 

DiabodyXf*sc(Fv)2J^^-efeSr^/5W^bV \ 

[0035] :^mm(7)m^m^^mi-^tfiWMm^m-^^tiir'. t'(Dx^f^ifiW^^%^^Mvxhx\^^ 
m±xitmmm^mmir^^:y^<^mtL-xit. m\K.\t. ^w^. mmmmijim. 

[0036] ^mWitvxn. W^mt. 3tiLH^^^^f*:7r^y— , -^4h^4>-^mi^^rVJ— 
>-^m^:7rVJ—. m<7)^^W'7TVJ—Kmi-^^^i^tf:H^mif^^t:d^X^^o 

^tih^mi^:7rvj—Kmir^^^W: &xf^<D!i^m^m\^x\t^mi(Dxmm 

mK.it.. Cooke BA., King RJB., van der Molen HJ. ed. New Comprehesive 
Biochemistry V0I.I8B "Hormones and their Actions Part II''pp.l-46 (1988) Elsevier 
Science Publishers BV., New York, USA^ Patthy L. (1990) Cell, 61: 13-14., Ullrich 
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A., et al. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69: 1067-1070., 
Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. and 
Kishimoto T. (1992) FASEB J., 7: 3387-3396., Fantl WI., et al. (1993) Annu. Rev. 

Biochem., 62: 453-481., Smith CA., et al. (1994) Cell, 76: 959-962., Flower DR. 
(1999) Biochim. Biophys. Acta, 1422: 207-234., 'MU^Tt^^, MMJ1^WM-^^>' 

K:/5^:i^^>'y-xr^^ia^^^N^K:7v^j(i994) mm^,M^, B:^)m^^mfhth 

[0037] ±m^mW^yrVJ—{z.mir^M.m'0^<^^^W^tVXl^. m:k.lt. thXf*-^!^:^^ 

thxf*-^'>;^Fit-3y;?fvKS^^, }ihxn'^^:^sk/bmmMmmm^ (pdgf) ^ 

Wf*, t:hXf*-^'>:^-r^^i5^— :7ain^(IFN)-Q:, j3S^#:, 

-10^^#:, }iVXi^^^:^4>:^V>mmMm^(lGF)-l^mi^. thX{*-^'^7;^fijfiL 

^ira^^jHT- (LiF) }ihxn'^^:^^mi^^m^mm^ (cntf) ^^^^^ 

(hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: 
D'Andrea, AD. et al. (1989) Cell 57, 277-285.; hO-CSFR: Fukunaga, R. et al. 
(1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. 
(1990) Cell 61, 341-350.; hTPOR: Vigon, I. et al. (1992) 89, 5640-5644.; mTPOR: 
Skoda, RC. et al. (1993) 12, 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 
313, 756-761.; hFlt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 
459-463.; hPDGFR: Gronwald, RGK. et al. (1988) Proc. Natl. acad. Sci. USA. 85, 
3435-3439.; hlFNa/jSR: Uze, G. et al. (1990) Cell 60, 225-234.^U5Novick, D. 
et al. (1994) Cell 77, 391-400.) o 
[0038] ^^BMM^^M<Dmtl.Xi:j:^ MHC class Mm (HLA-A, HLA-B, HLA-C, 
HLA-E, HLA-F, HLA-G, HLA-H) , MHC class II^ig(HLA-DR,-DQ,-DP)^# 

*fflJi^^®^J^(D0!ji:bT(i, filx.fi, CDl, CD2, CD3, CD4, CD5, CD6, CD7, 
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CD8, CDIO, CDlla, CDllb, CDllc, CD13, CD14, CD15s, CD16, CD18, CD19, 
CD20, CD21, CD23, CD25, CD28, CD29, CD30, CD32, CD33, CD34, CD35, 
CD38, CD40, CD41a, CD41b, CD42a, CD42b, CD43, CD44, CD45, CD45RO, 
CD48, CD49a, CD49b, CD49c, CD49d, CD49e, CD49f, CD5K CD54, CD55, 
CD56. CD57. CD58. CD6K CD62E. CD62L. CD62P. CD64. CD69. CD71. CD73 
, CD95, CD102, CD106, CD122, CD126, CDwl307fe^*^#tf ^vl^^^tf^So 

[0039] ^m^(Dy^^v—^i^^i7mK^\^ >-c. mK.itwm^i$^<Dm7!)^<i^^^ ^m^^ti^ 
[0040] ^mm(D:^^v—^>^:ijm<D0m^\,mm<D—^t\^x^ mm^i^tvxi&^^ 

\^<Dmit^mmir^)^¥i^xh^o ^mmmi^ti^xi^. mx.it. mmm^i^. mmm 

[0042] T=^^:^hm^(Dm'^itmm^K^M^(D:ijmKX'on9^t^^'^mxh^o 

mm\^mcxw&(DmMK^\^^xm^Rm^^ir^nm^mwvxPA^&^mM 

[0043] T:^^^:^hi^^i^mm^^'rm^hmm^K^j^^(Di7mKx*)i^m'r^^tii^'^m 
xm. W'}K.it. ^m^mmmm^y^^^/^^mir^^^w-xh^m^iat. m^m^ 
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G-CSFSW#:. mpU neu. GM-CSF^W#:. EPO^^#:. c-kit. FLT-3#^ 
FDCP-1, FDCP-2, CTLL-2, DA-l, KT-Z^^mf^^t^^X^^o 

[0044] ^(Dm. T=^^:^hm^mmir^m^m\^^^^mmmtvxi~i. m^Rxixxu 
Mmti:mt^mm^mxh^m<ommir^^t^^x^^o mK.it. mm&^Mceiifcee 

assay)<Djt^. «^(cell-based assay)(Djg^. mM^(Dmm. ±i^^(Dmm^^ 

\^^^^t^^x^^o mms^^<Dmmti.xit. mmRjt^'^i^i^^<^M. dna. rna(d» 

mRxixxi-im^^mit^m^^^^^tid^xt^o mm^it^tvxit. mx.it. r^/m 

DNA. RNACDiiilii. mwx. W^^m^^^^Lt-ffiX^^o mx.\tiy^^;v^mu^<DT 

mi^^^^^^y^^^nm^^mit^^n^mmt-r^^tti^x^^, mmh(Dmmt\^ 
x\t. mm(Dm^m(Dmt. mx.\t. m^mn(Dm.m:Baj/x\i.n^mt. mm 
m'&<DMit. mmk<Dmt. ^•m(Dmt. s^'&<Dmm^m\^^^:Ltib^x^:^o m 
^Hi^wtvxit. ^m^i^^<^M. mmiin.m. ms^\^^i^^<^w. mRNA^^^vNar 

t^'^x^^. nm<Dmtti.xit. m^M)^Rxfyxitm^(DWc(Dmt. m^&co 

i^x(DmM\iXi^—\^. ms^^m(Dmtm^m\^^^^t:b^xt^o ^tih(Dmm(Dm 
mtwmrx(Dmmxmmir^^t^^x^^o m^(Dmttvxit. -f- 

fttt. mmp^mm<Dmtm^m^^^^t^^x^^o mmmm^tvxn. mmmmm 

mRNA». ca^"^cAMPm(^mm\Hmm^mmMM. ms^\H^>^<^Mmm^m\^^ 
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[0045] :inh<Di^mmm^mm-r^:ifmtvx\-i. mmmnfi:<. m^. m 

h(Dmm:fjmnmmm^t^xum^xhV)^ ^m^it^^i^x^ m-^m^-r^^tTii^x 

2m^±<Dm^^mmRnxxitmm\^xm:&ir^^tKxy)^hK 

^m^mmKy7^^:tti?<—<^xm\^ir^^t7^^x^^o 
[0046] m.i^<D'^^m^<Dm\'^itmm^i^^M^<D^mKx<on^^t^'^^mxh^o m^ 

v'7:i-::^yr^—^m<DmmxMm^f^rjik^w-^m\\v. 7°^— h^-r^=3r^-<— h 
hx^mm^mm:nm't^^ti)^x^^o 

[0047] ;*:^5gjiT::i^^^h^'l4^^i-^^^(DM^^m*fc^^i-5o ^mm(Dm:'& 
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[0048] :^mm(D^^^—ti.xu. mK.i-£. ^mM^m^t-r^m^ia-i. 

(Mx.it. JM109. DH5 a . HBIOI. XLlBlue)/^^^-e^*t^±ii|)S$ii:^fi|^Mi~ 
^^^--(DmtL^Xit. M135^-<i5^^— . pUCJ^^i^^— . pBR322. pBluescript 

fcm^. ±m^^i^—<Dmi^. mK.\t. pgem-t. pdirect. pT7fj:t^ii^mifhfi^o 
[0049] :^^m(7:)-<^^—t]^xit. m^. ^^-<^^—:^>^mxh^o mm^^^—tL^x 
it. mK.it. ±mmx<Dmm^n^ti.fnm^it. ^^d^—m±mmxmm^fv^x 

5^^-biE#^^lto{5/5^c:, ^^^JM109, DH5 a . HBlOl, XLl-Bluetj:}£(D±mM 

ti.fz.m^i^m^xit. ±mmx^mx<^^x^^x^f£-^ti^—^—. m^-it. 

lacZ:7°n^— (Ward^), Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427) , araB:/n^— (Better^, Science (1988) 240, 1041-1043 ) , i^fcit 
T7:/n^— i5^— /^if^^to■rv^;5^^;elS^Rr^-efe^o ^(DX^f-j:-<i^^—tL-Xit. _h 
^^^^—(DMi^pGEX-5X-l (y'T/Wv'Ttt^) . TQIAexpress system J (^T^> 
|±M)x PEGFP, ^fcitpET(^(Dm^. m^itTJ RNA^y^^— e^^^Ji,bTV ^^5 
BL21;0W^bV ^y^t^^Wifhtl^o 

[0050] ^^1^— iat. :^v^-:f^}^^i^m(Df:ii^(Di^^'r/^mmjf)^^i^tix\ ^xhx\ ^ 
o ^i^^<^M^m(Dtiib(Diy^'f'/ummtvxit. i<mm(D-<v^9:^j>^im^^^ 

pelB v-^^-t-ZViE^IJ (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379)^'©^^- 

ti/fij;v\ m±mm^(D^i^^—<DmAit. mx.itmt:^/^i-'^j>>m. ^n/^hn/K 
[0051] ±mmsim::h. mx.it. :^mm(D-<^^-tvxit. m%W}S^'^M(Dmm^i^^ 

— (mx.it. pcDNA3 (-fi^tf hn-ifV|±^)^, pEGF-BOS (Nucleic Acids. Res. 1990, 
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18(17),p5322), pEF , pCDMS) , mABM^M(Dm^^^i^— iMK.it^ 
Bac-to-BAC baculovairus expression systemj (^:/=iBRL^±M) x pBacPAKS) ^ 

pHSV, pMV, pAdexLcw), Whnr^^/V^^jfecD^^^i^iJ^— (f^!j;t}^\ pZIPneo) 
. mn^M(Dm^^i:^^— (Mx.it. rpichia Expression KitJ (4>'ifh^^>^±M) . 
pNVlU SP-Q01),^^m^^<Dmm.^^^— imx.it. pPLSOS, pKTHSO) ^S^ff 

[0052] CHO^BJ!^, cos^i^. MH3T3m^^(Dmwm^'C(D^m^ @ ^^ti^fcm^iat 

MulUgan^>, Nature (1979) 277, 108) . MMTV-LTR>^n^— ^5^— , EFl a -fn^—^ 
— (Mizushima^>, Nucleic Acids Res. (1990) 18, 5322) . CMV^^n^— f^if 

mn {^^-^^^y^^. G4i8/^^0 (-J:«9^JSiJ-e#§J:5^.em^JW'li^»^^) ^^^f\^\t 

$fe{;i0*LV\ ^(O&^'mi^^^^^^—hX.XXt. mxJit. pMAM. pDR2. 
pBK-RSV. pBK-CMV. pOPRSV. pOP13?fe^^;05^(f P>^^§o 

[0053] -^hi-c. d^o, mrt-e(Z)itfs^(^=3t — m<^Jti|is^ 

.^^^o-<^^- (pcD^^c^^) -e?#®tei^'r §:*r &;5s^(f ^>tv^o iSM^^.'^^bT 
f*. ^fz.. ^U:^— ^"^-r/v;^. T-xV'^-r/i^;^^ "^ix^-^t^n— ^'>^/v><.(bpv)^(dS 

m-^^i?'— JiiliR-^— i!bT. T5y^^y:=t^>Kh7^^:7a.^— if (APH)it'f^^, 
^f'^V'^y^'^—^ (TK) jt-fe^. ;^:J»«dri^>'^^i?''T^^7}^^>^y4^'v//^'^9^^:7a. 
9—^' (Ecogpt) it^^^. v^tKn^^jgTC^^ (dhfr) jt^^^^^-^tf^ir^s-^^So 
[0054] i^i3WiC^\ >-Cfmv ^^i^^— ^#^^IS(c:^At-^o ^^^—fm^>.^ 



wo 2005/056602 



16 



PCT/JP2004/018499 



^^t\.Xmmir^^tiitX-^^o i7li^M:lt(Dfc^(Dm^m'i. m vitro*5j:mn vivo 

(DM^m^h^o in vitro(D0^^^bTf*. Mmm^^^mir^m^^^mmms^ 

[0055] Mmmm^^mi-^m^. m:^\t^ mmmm. mmmm. Mmmm^m^Km^ ^ 
§;^^;05-et^o mmms^tL^xit, m%mms^. m:^\t. choo. exp. Med. (1995) 

108, 945) ^ COS^ 3T3^ ^o^a— x'^ BHK(baby hamster kidney) ^ HeLa^ Vero^ 

MB^^. inx.i~£T:7V^'y?^^^^/l-$mB!&^(yalle, et al., Nature (1981) 291, 
338-340). fc§V^{iM4l*fflJi^. mx.it. Sf9. Sf2K Tn5ii^^h^X\^^o ^^mi^^ 
V>T}*. CHO-DG44. CHO-DXBll. COSTjfflJi^. BHKi^mMKm^^^htl^o 

U—^^al^m. V:^:7^y^^3W£}f(D:l7mxn^^ti!)mi!^Xh^o 
[0056] mWm^tl^XU. mK.it. ^=i^T'^-^^^:^A(Nicotiana tabacum) mM(Dm^ 

Xit. mK.it. i^^y;^;tl5:-k>^(Saccharomyces)M^ mK.it. •^^y:hu^±y.'±U 

tf v'.n:^ (Saccharomyces cerevisiae). (Saccharomyces pombe). 

^iikM. mK.it. T;^^/V=¥/V;^ (Aspergillus) mK.it. Ty^^/V^;Vy.':::^itS—{ 

Aspergillus niger) 'h^^htlX^^^a 

mm (E. coli) , mK.it. JM109, DH5 a , HB101^;$S^ff ^(D^. ^^Mi^^^ 
hflX\^^o 

[0057] :^-^mK^\^xmx\^x±Mm^Mm^mm^^o n^t-r^DnAKii.wmm 
iz.m^^n'^^tt^x^^. mK.it. mmMfk(Dmmmt\^x. mK.it. dmem. mem. 

RPM11640. mDU^^m-t^^tfl^X^^o ^(OU. FBS. 4^II^J;SlfiLW (FCS) ^(Djfe 

m^m^m-m-r^^thx^^}^. misLmmm.^xi^x.\\ ^aB#<z)pH(i. ^6-8-e 
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fc^(D;6W*bV\ m^l-i. MM. ^30— 40°C-e^l5— 200B#r^ttV\ iii^Mt-J^^CT 

[0058] — in vivo-e^y-<:/^K^0^$*5^i:LT«. mK.i^. mm^^mir^m^ 
[0059] mm^^mir^m^. m^mmm. mA^m\^^^m^m^h^o m^mmmti^x 

ir^\ :7^i?^. t^yv?, -^^^^ ^iy^m\^^^t^^X^^(Vicki Glaser, SPECTRUM 
Biotechnology Applications, 1993) » *fc. RtfLMibi^^fflV^SJ^-^, h9>'^v?^^ 

^M^^^fz.^ {i. )ll:^/V^^^h^^^;^i^cnc:^5/i^-y=¥fi'KffibTt) J;V ^ (Ebert, 
K.M. et al., Bio/Technology (1994) 12, 699-702) o 

[0060] BA^bTf*. m^\t-^^^^m\j^^^ti!)^x^^o -^^^^m^^^m^. @ 6^ 

Ki-§DNA^#AU/c^^=3r^n«>^/v;??.^:^-r=i(ci^^$-lir6r^t3:J;?^ 
^(D;^7^r3(D#:m^^^>ge^(D^#:^#§^^/iS-e^§(Susumu, M. et al.. Nature 
(1985)315, 592-594)0 

[0061] ^hK. mm^^m-t^^'^. m'k.^t^^^^^m^^^^tt^x^^o ^^^^^m^^^m 

Ab^ ^(D^:^'^— ^T:^'n/^:^^y>>A'^>'^y'T"->^>^^(Agrobacterium tumefaciens 

A (Nicotiana tabacum) (Cl^^^iir. :^^^^=i(DMi^^WM(D^W-^^^^^ti)^X^^ ( 
Julian K -C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138) o 

[0062] zif\.\z.xx)nhivrzMm~^. m^M^\Hip.fzJi^mm^ imm^E) t^hmmi^. mm. 
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ti'^hi^^'^y^—^-A^^ifhtl^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996) „ ^tV^O^n-^hi^9:7^— {'i, ^^^w^h 

^^"yy^—. '^[ix.f^HPLc. ¥Fhcm(Dmm^'^'^v^^y'7^—^m\^xno^tfpx^^ 

-^l^G-^yJ^ii^mfhfl^o mK.\^. •:^Xiy'4>/^^m\^fzJj=7J>>h\^X. Hyper D, 
POROS, Sepharose F. F. (Pharmacia)#:d5#tf ^tt^o 

[0064] ^^*(o;^Mt^^x^***M^^^ii^^/^^>'/^^Wfp^*^i^ffl$^i:§i^^^j; 

•9. ^M\mm^MK.fdow:^m^^-:^^Y^mi:'r^^t^x^^o ^>^<^nmm 

[0065] *f'. «0J!f*. :^mm(Dy.^^)—^:y^^i3mKi:y)nhti^T^^^y^Y^m:^-r 

^^mKW-.^^xfi^mm<Dmm.:^m\^i:<>xmm.^f\.fzj^mKW-^^ 
fi^imum\^^\^x^m^f\;k.^x(o%nwM^m^. ^mh\.ximwm\c 
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[0066] &<r. mmmKm-5},^x^mm^m^Mci^m:inmir^o 
[0067] mmmi} in.i^hMpmi^(Di^M 

1.1 Mpm^BaF3mikW(Dm^ 

MiL^^ofCo ^;R:thMpl cDNA (Palacios^), Cell 1985;41:727-734) 
(GenBank#NM_005373)^PCR}3:J;«9iii|'Sb. pCHOI(Hirata^>. FEBS Letter 1994; 
356:244-248)(DDHFRjt'fe^^Ji.$|5'6t^l^^b. HEP-VH-g y l(Sato^), Mol 
Immunol. 1994 ; 31 : 371-381)(DNeomycinWttjt^^^^^§|5'fiA^Jf Ab/c^^^iJ^^J' 
— pC0S2 K^vi—^ly^l^. pCOS2-hMplfiill^«||bfCo 
[0068] i^m:'Lfc^^^^—(20 n g)^PBSizmMl^±.BaF3mMlxl6'cells/mL) icU-^V, 
Gene Pulser ^:iL^5/hf;i;!jpx.. Gene Pulser II (Bio-Rad^i:®^ffiV>T0.33kV, 950 

BaF3?NBJi^^lng/mL •^^:^^ly^—vi^^ly3 (l^T. mIL-3, Peprotech^fc^) , 500 /x 
g/mL Geneticin(Invitrogen|±M)^ 10% FBS(lnvitrogen|tM)^'a'tPRPMI1640j§±fe ( 
Invitrogen^tM) {cMK-XMI^I.. t^Mpl^^BaF3|fflJla^(J^T^ BaF3-human Mpl) 
^m^l^fCo Ml^^n. Ing/mL rhTPO(R&D^i:M)^ 10% FBS^'^tfRPMI1640j#S^^ 

[0069] 1.2 MpmMCHOmSkW(DW[yr. 

Flow CytometIy^fflV^fc*^'^^'l4fPffi^(D|Sa|g;^^#§fc^e)^i. ^MMplMU^ 
^^^i~^CHOJMJiS^(DW3t5r^TofCo f*Ca?)l3:. pCXN2(Niwa^>, Gene 1991; 108 
: 193-199)<DHindIII$|5'fe5:(e:pCHOIODHFRit^^^^^§|5'fi5:^#AbT. ^^^^^^ 
— pCXND3^{tMbfCo pCOS2-hMplfulU pCOS2-monkeyMplfull*D J;t)^^ 
pCOS2-mouseMplfull^^Mi^b-C. His-tagia^!j^-^t?Primer^ffiV ^TPCRi;! 
mi^fc^MpmB^^pCXNDZ \C^Xi^^l^^\^^ pCXND3-hMpl-His*5 J;U? 
pCXND3-monkey Mpl-His^^UbfCo 

[0070] (25 IX g)^PBS{^lli^L/cCHO-DG44r^fflJiS(lxlO'cells/mL) \Z. 

^-a-bx Gene Pulser=3e3.^5/h{^;{jPx.. Gene Pulser II (Bio-RadthM)^fflV^-C1.5kV, 
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25 m FD(D^*t:v-?/V;^^jjPx.fCo ^^y^h^^—U—iyB^mMKX'OjA'^^^^Al^ 
fcCHO^JiS^SOO n g/mL Geneticin, IxHT (Invitrogen^±M)^-^tf CHO-S-SFMII 
mMlTmtrogen^±M)i^lJW^Xm^V. \ihUpmMCHOm^W(UT. CHO-human 
Mpl) ^XXf-^/VMpm'^CHOm^^W (J^T^ CHO-monkey Mpl) ^W^tbfCo 
[0071] 1.3 -pSl^m\^hMpl^>^<^m(DMM 

[0072] thMpKD^I^^MJ^ (Gln26;0^^>Trp491) (DT^m^FLAG^^^^HMl^timi^^^ 
f^^b. pBACSurf-1 Transfer Plasnud(Novagen^±^) (DPstI-SmaI$|5{4(^Jf Ab. 
pBACSurfl-hMpl-FLAG^#MbfCo J^V>T. Bac-N-Blue Transfection Kit( 
Invitrogen)^fflV>T. 4/i g<DpBACSurfl-hMpl-FLAG?rSf9jMJ}Slz:^AbfCo J§#3 

[0073] nhfvrdmm±J^^m\^x^ j^T(^ Br^sthMpi^>'^-?i^ff ^w^bfco 

^_h^^Q Sepharose Fast Flow (Amersham B\osc\ences^±M)\^^AM'^-^f^^\^. 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)^ffiV^T^ 

^mig^FLAG M2 - Agarose (SIGMA-ALDRICH^f:M)t-S^^$-1^/c#tcl, 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)MV^T^t±iL/Co ^W^^ Wb 
K\U Tris-Cl (pH8.0){c:J;«9ft'^Pb. PD-10 column (Amersham BiosciencesttM)^ 
ffiV>r. PBS(-), 0.01% (v/v) Tween20fC©i^^tTofCo ItMbfc nT^MMpliJ'^'^-^iJ^ 

®^shMpl-FLAG^I5^i-§o 
[0074] 1.4 thMpl-IgG Fcil!l5'^i5'':/^-?i^®(D|^^ 

thMpl-IgG Fcgill'^^>'^-^i5^@jt'fe^^}*Bennett^)(D^^(Bennett^>, J.Biol.Chem. 
1991; 266: 23060-23067) i^tx^oTf^MbfCo thMpl<Z)^JJ^^fJ^(Gln26;5^^>Trp491) 
^=3— Ki-^i^^SB^J^thlgG- y lOFc^^ (Asp216j;«9(DT^C)^^) ^=1^-^^-^ 
^m.mm\KW^\^. W^UK^nsion Linkeri!bTBstEIIia^J(T5:y^Val-Thr)^ 

m\^fz.o #^ttfcthMpl-IgG Fcg4-a'^:^^-?^®it^^^pCXND3tC^n— ^^^'L. 



wo 2005/056602 



21 



PCT/JP2004/018499 



pCXND3-hMpl-Fc^#^bfCo 
[0075] f^Mbfc#^:^^— (25 n g)^PBS l:ill^b/cCHO-DG44||8J}M(lxlO'cells/mL) K 
^-^L. Gene Pulserdr:x^-/Mcli;Px.. Gene Pulser II (Bio-Rad^fc^)MV>T1.5kV, 

fcCHO'mSk^dOO u g/mL Geneticin. lxHT^^tsCHO-S-SFMll1^m^Mx.XM^ 
shMPL-Fc^^CHOiMJia^ (CHO-hMpl-Fc) ^M^l^tlo 

[0076] #^>ttfci##_h»M V ^T. J^T(^ l;itbMpl-IgG Fcm-^^^^-^^M^mmi^ 
fCo J##_h?t^Q Sepharose Fast Flow (Amersham Biosciences|±M)t3:®^$-^fc1^ 
fC. 50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, IM NaCl (pH 7.6)^fflV^T^ 
fflUfCo ^WIRSrHiTrap proteinG HP;*; (Amersham BiosciencesttM) 
-^fc^K. 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^fflV^ 
T^mU/Co li:-b(-lM Tris-Cl (pH8.0){^J;«94'^PL. PD-10 column 

(Amersham Biosciences^l:^)^ffiV^-C. PBS(-), 0.01% (v/v) Tween20ice^^^To 
/Co*tMbfcBr^MMpli5^^^-?i5^ff^hMpl-Fc^l5^i-a„ 

[0077] 1.5 shMpl-FLAGcDrfe^^D^tr^/N-f^^'UK— ^OM^ 

MRL/MpJUmmCrj-lpr/lpr-^'>;^(Jl^T^ MRL/lpr-^r^;?!^, B^^^-~^l-::^'V^<—^ 
'9ltA)^fflV^-C. 8M^J;«9:^^^§i^L/Co iHHIife^filOOju g/2ECDshMPL-FLAG 
lc:7t2-f^h^^Ti^:n.^^>'h(H37 Ra, ^^h:y'y^-(iy^>yi^^±M)^1}Wx.. :x.^;V 

v^a^-^fbb/c^O^^Tf-i^-^b/Co ai;!lP:fe3K{*50/z g/En(DshMPL-FLAG{ci:7t2^>^ 

.^Tt-^^bfC'a-tf6lll:^^^tTofc-^'>;^3petC>5tb. 50ju g/2E<^shMPL-FLAG 

P3-X63Ag8Ul (P3UK ATCC j;»9lSA) i:-^^7:?^PIiilHJ3S^^'^b. Polyethylene 
Glycol 1500 (Roche Diagnostics|±M) ^;/]P^/^^S^,^^-^;5- ^f^j:«9|HJJ^gi'^^^T^ 

ofCo S0 J;«9HATi#M^ffiV^Ta^^^fV^. V ^TshMpl-FLAG^fc 

«hMpl-Fc^@^^k;Ufc-l'Ay^l/— h^ffl V ^fcELISAjo j;T^BaF3-hMpl^ffl V >fcjN8 
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[0078] 1.6 i7i^hMpl^i$.(Dm^ 

^i^mm^^^^'^'C^:^ IgG (gamma) (ZYMED^±m)tT;^^^V^:t:^^r^—^ - 
•Y^^-^^:^ IgG (gamma)(ZYMED^fcM)MV^fc-^'>>^IgGi^^'K^5/^ELISA^fTV^ 

, Isotype(D^LV^rf^lS^^:#:^v^^>'^'^— Kt^LT. GraphPad Prism (GraphPad 
Software. USA)^^V^T^*li^f^^b. ^#:aS(^m#^=ffofCo 

[0079] ^{^(DT-fy^^y'i'i. T-fy^^y'iwm&^^jtr.^^i^^mv^fcinW^m^^EusA 

KX^^L.tlo hMpl-Fc^l /z g/mL^7^§J;5 {^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )'C^$iL.fch(D^MK.. 4°ClZ.X—mR}tV. =i—T^>'^^ 

3 

bfCo Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 0.05%(v/v) 

2 

Tween20, 0.02%(w/v) NaN , l%(w/v) BSA)KXy^vi^y^:y^^m^^^fcM. ^^4^^ 

3 

yK— ^(DJ##_h^^^lPX.. ^?a-ei^ra^e5cgbfCo Rinse buffer (0.05%(v/v) 
Tween20, PBS)[^-rgfe#*-b/c#. Alkaline phosphatase^itL/cT^yi57^:/#M6^— 
^^i^^MK.. ^UXlWmMMl^tlo ^fef*SlGMA104(SIGMA-ALDRICHl±^^ 
lmg/mL^jfc6J;5filSubstrate Buffer (50mM NaHCO (pH9.8), lOmM MgCl 

3 2 

Lfct)<D^ffiV\ 405nm(7)@^3l6S^Benchmark Plus (BioRad%tM) f^TpJ^UfCo 
[0080] shMpl-FLAG*Dj;U^^hMPL-Fc^C^i-§|^'^?£'|4}*. ELlSAtCj;«9fPftLfCo *t^b 
^CshMpl-FLAG*5j;t^^hMPL-Fc^l g/mLt3:/ce^J;5t^='— T^-T^Xi?''!-, Diluent 
buffertclTy^'n-zdr^^i/^S^frofCo ^^-Ty^'yK— ^(Dj§^_h^^^JP;l, ^^-^1^ 
ra;^gLfc#. Alkaline Phosphatase^iilLfc^-^'>><^lgG^#:(ZymedttM)^^IP;t.. 

^b. GraphPad Prism^fflV^TEC {[t^^mbfCo 

50 

[0081] CHO-human Mpl^fcf*CHO-monkey Mpl^HIlDlb. lxl0^cells/mLj;i?fcS j;5 K 
FACS Buffer (1% FBS/ PBS){cl^^LfCo lOOju L/well^/^§J;5f^Multiscreen 
(Millipore|i:M)^-5>^^b^ ^^L^^ft^-Tj§#_h?f ^I^^UfCo g/mL^^/^§J:5^- 
^Br3^bfcJ#*_h?f ^;!}n;t. 7k-bt^T30^raSJ^;:$-1i:fCo JMIS^FACS buffer(;iTl[Hl 
?5fe#b. FlTC^!^^-^<^;:^lgG^#:(Beckman CoulterlfcM) ^^^IPb. yK±KX30S^ 
r^HJ^^$-^fCo HJ^;^^^ 500rpm-t?l^F^^^LNb. _h^^|^#. FACS Buffer 400 nLK 
EPICS ELITE ESP (Beckman Coulter)^fflV^-C:7n— i^^h7«hy— ^^^TofCo 
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tff;^t5cSL3fc (forward scatter) &mi!J;^i5cSL3fe (side scatter) (D\iy^hif "7 J>>KX^m 

[0082] Mpl-Fc^@^^kb:^C>^l/— ^MV^fcELISA*5J:T^CHO-human Mpl, 

CHO-monkey Mpl^fflV^fcFlow Cytometryt^J:§|^'g'^'|4fP'fffit^J;«9. MpU^I^-a^ 
:^/V^#:VA130, VB16, VB157^^#bfCo 

[0083] 1.7 m^mpmi^<Dmm 

-h?f ^HiTrap proteinG HP;^;7-tN (Amersham Biosciences|±S) f^^^^-frfc^f^. 
0.1 M Glycine-HCl (pH 2.7)^ffiV^-C^mb/Co ^t±i^. IM Tris-Cl (pH9.0)tCj;«9li: 

[0084] [^»J2] ^thMpl-;2^^^^<Z)'ftM 

^X#6^#^i^J;J9— ;^M^#:(Z)^m5^^«|gb/Co WTt-^thMpm#:VA130 

2.1 ^tMv[pl^#:Br^'^^C)i^n— 

^t^Mpl^^^^0^i-§/^^:/^;K— ^j;«9tttl]bf'Total RNA^fflV^-C. RT-PCR 
m^X^XM^l^fCo Total RNAfi, RNeasy Plant Mini Kits(QIAGEN^tM)^>^V^T 

ixio'itajiS(D^^^:/yK— ^j;t9ttmbfco 

[0085] 1 u. g(DTotal RNA^'KfflbT. SMART RACE cDNA Amplification Kit ( 

cLONTECHi±M) ^fflv ^T. ^'>:^igGi'm'^m^nmKnm^tf:^i^:tv=^^^u 

;^^KMHC-IgGl (@a?lj#^: D^fcf*-^!^;^ /c I^^S^:^:^Sia?lJ(;i^BM6^^ce^ 

w:^^Kkappa (ia^j#-^ : 2) ^ffl V 5 * ^^mmm^m}T-^m\^ti 

[0086] PCRHJ^^^^S(50 ju L)(Dmj5^^^f;i^i-o 
5 At L(D 10 X Advantage 2 PGR Buffer. 
5 ju L(D10 X Universal Primer A Mix. 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) . 
1 IX L(D Advantage 2 Polymerase Mix 
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2.5 M L(Dmm^Ki^^mm. 

[0087] ^fcR}t^um^i'¥mjk(Dt^<0'^^h^, 

94°C/5#rHl^ 68°C/10#rBl. 72°C/3^m<D^4^/^^25mKm. 

[0088] PCRMi^{*QIAquick Gel Extraction Kit (QIAGENttM) V ^T. T;^f ><.y>V 
;&^^*tMb^C^s pGEM-T Easy^i^iJ?— (PromegattM)^i5^ti^— >'i^bfCo ^^(-^ 
ABI 3700 DNA Analyzer (Perkin Elmer|±M)^fflV ^-C:^SiE^lJ^^^b/Co i^n— ^ 
>'i^^bfcVA130 Hl^BT^ISi^CJ^Tx VA130-VH)(DJ^SiB^J^ia^lJ#-^:3, T^y 

[0089] 2.2 ^thMpl^f^Diabody^ia^^^— cDfNM 

5T5:/^;6^^)/.e^y^;^— @a^lJ^fflV^fcVA130— ;2pC^Fv (J^T^ VA130 Diabody)^ 
Ki-^it^^^f* . VA130-VH^=i— K-r^a^^(D3* 7fe«*3j;tA^A130-VL^=t 

-Ki-5jt^^^<^5'7fe^^i;i(Giy ser) ^^hm^vi^:fy—^=i-}''ir^mmmm^m\i 

4 1 

[0090] VA130-VH(Dtff;^:7'9'l'-^— VA264-feco (ia^J#^ : 7) EcoRI§P'&^^-t"§ J: 
^KWtf^l^. VA130-VH<D#^:7'^-f-x'— VA264-rL5(ia^J#-^:8) VA130-VH 

(DCtI^S^:^!— Ki-§DNAt^^N^:/y^VXb. ;5^o(Gly Ser) ^^h0.^V:^tl-~^=i-~ 

4 1 

Ki-^:^Sia^j^.e^u^^t^vAi3o-vL(7)N^i^^=i— K-r-SDNAiii/N-r^'yiJ^vxi-^ 

iSS@a^J^^i-^J;5(-^tfbfCo VA130-VL(Dttf;^^7-r-^— VA264-iL5 (ia^J# 
9) I*, VA130-VLON7^ii^^3— K-r^i^^ia^jT'ce^U^l- (Gly Ser) ;?)^^>^§y:/ 

4 1 

;^7— ;^rt— K-r-si^ssa^ij. vAi3o-vH(DC7^s^=f— Ki-§:^s@a?ij^Wi-5J;5 
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K^fYl^tio VA130-VL(Z)#;^7°^'l'-^— VA264-rHag(@B^lJ#-^: 10) fi, 
(AspTyrLysAspAsp AspAspLys/ia^J#-^: Ki~§ii:^BS^J^^b. 

[0091] M—PCRK^\^x. VAi30-VH^XXJP]}:y:^—niMtvAi30-VL^XXf]}:y:ij—m 

5 ju LCD 10 X PGR Buffer, 

0.4mM dNTPs (dATP, dGTP, dGTP, dTTP) . 

2.5^^-yh(DD}^A:^Vy^9—^TaKaRa Ex Taq 

10ng(DVA130-VH*/c{*VA130-VLjt'f^T-^'a-tPpGEM-T Easy-^^i??— , 
10pmole(D'a-^:^y=^'p<i5^1/:^^KVA264-feco, VA264-rL5^fc(iVA264-fl.5, 
VA264-rflag 
[0092] '^ftiRft^U&^mt^(DtmX-h^o 

94'C/15#P^. 72°C/2^m(D-^4l^/]^^5mRm 
94^/15#^. 70'C/2^^CD1^^i^/^^5IlISm. 
94*C/15#ra. 68r/2^K(50i^-r:^/V^28imS=S 

[0093] ^4OObpCDPGR0i^^QIAquick Gel Extraction Kit (QIAGEN^tM) ^ffl V ^T. T;^' 

PCRHJ^^^M50ju L)(Dm^mtC^i-o 
5 ju L(D10 X PGR Buffer. 
0.4mM dNTPs (dATP, dGTP, dGTP, dTTP) , 
2.5^::^5'h(DDNA>t?yp<9— ^'TaKaRa Ex Taq 



wo 2005/056602 



26 



PCT/JP2004/018499 



1 IX pcR0i^ (zmM). 

10pmole(D'^^::^y=fp<i?'W::^^KVA264-feco, VA264-rflag 

[0094] wnRm^&m^n.^<Dtm-^^^o 

[0095] ^8OObpCOPCR0i^^QIAquick Gel Extraction Kit (QIAGEN^fcM) ^ffl V ^T. T:if 

m^^^±M)'^B^tl^fcm^. QIAquick PGR Purification Kit(QIAGEN^^:^)$rfflV^T 
ffiBL. pCXND3(C^n— pCXND3-VA130 db^f^MbfCo 
[0096] 2.3 Mt:hMpI^#:sc(Fv)2^^^i^^— (Df^$^ 

VA130 S 5fe(D2oCDH^ Br^^^*5 J;U?2oCDLM BT^^^^-^tPeSc^^^ 

[sc(Fv)2]^^mi-s:>^^;^5K^'f^Mi~s/cJ?)f;i. ftf^opCXNDS-vAiso db^fflv> 
-rJ^TcDj;5i-PCR&iiJ;i9{^fpbfCo sc(Fv)2itfH^(D«^3^@icov^T. Elites 

[0097] Ci?) Icl, VA130-VH^=i— Kf^it^^^OS ' T^ii^*? J;tA^A130-VL^=3— K^-^ 
ite^^<D5'7feii^(;il5T^y^;5^^>^ay^;^-(Gly Ser) ^=3-Ki-6:^M^J^# 

4 3 

bfCo ^<7)«^3i@t-*3V^-C. 2a^<Z):/9-r-x'— ^fffcfC^tf-LfCo VA130-VH(D 

sc-rL15 (:7'9^-x'— B, MB^J^^: 12) VA130-VH(DC7N«^3— 
Ki-5DNA{Cl^>-f:/y^-rXb. ;5^o(Gly Ser) ■^^h)j^^Vl^:^—^=i—Vir^^mm 

4 3 

?|J/.^ bu^^ f-vAi 30-VL(DN7feii^^:n — Ki-^DNAic/N^:/!; ^VXi-;5i^^ie?iJ^# 

13) VA130-VL(DN5^i^^3— K-r§itSBa^J^cCt>rJ«(3:(Gly Ser) ;0^^>^^y>';^ 

4 3 

—^=i—}^'ir^mmm.m. VAl30-VH(DC7feii^^3— Kf ^ife^ia^J^^f^ 
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[0098] M—PCRiC^\^X, VAlZ0-VH^XXJ^]):y:h—MntVA130-VL^XU])>^—^^ 

5 ju L(D10 X PGR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) . 

2.5^^iyh(DDNA^IJ^7^-^'TaKaRa Ex Taq 

10ng(DpCXND3-VA130 db, 

sc-fL15. VA264-rflag (-^y^^—D) 

[0099] •^fcRjt^u&^wn^<Dtm-^h^o 

[0100] ^4OObp(DPCR0i^^QIAquick Gel Extraction Kit (QIAGEN^tM) ^ffl V ^T. T^^ 

5 ju L(D10 X PGR Buffer, 

0.4inM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^c:^-/h<DDNA;iKy^^— ^YaKaRa Ex Taq 

1 n h(D'm—RCRmm (zmw). 

10pmole(D'^^:^y=^J?i^l/:^^KVA264-feco, VA264-rflag 

[0101] ■SfcMj^:?aS^#{*^o^:io<9-efe^o 
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[0102] ^800bp(DPCRj£i^^QIAquick Gel Extraction Kit (QIAGENttM) ^ffl V ^T. T^^ 

m'M±%)'^W\:>VkMK. QIAquick PGR Purification Kit(QIAGEN^±M)^fflV^■r 
WMU. pBacPAK9(CLONTECHi±^)tCi:7Ci— ^^^'L. pBacPAKQ-scVAlSO^ft^ 

[0103] pBacPAK9-scVA130(DPvuII|f|5^j;Hf Ai-^PSfK-^f^MUfCo i-?fet?-^N^ 
iffiy05j^{tfcVA13O-VHtVA13O-VLSr(Gly Ser) ;0^^>^^y>';&— -eiS?^bfcT^7^ 

4 3 

^^x—V-r^mB^^. $e)(CVA130-VH(DN^jiS^=i— Ki-§jt'g^i:(Gly Ser) 

4 3 

fihmy\-vhho 2mm.(D-^'9-(^-^mfi\^wtfr\^. FCRm^m\^x^ ^(Dmw^^ 

rnX^tio ^tf^my\(Dm:fj-^=7^-?—Fy2-i{-:^=7^-?—E, gB^J#-^:14)«. 
tCPvuIIf|S{5L^#b. VA130-VH(D5'7feMiJ(^iB^iJ^#oJ;5t^^l+bf-o Se^»fK- 
Fv2-r(:7"^^-^— F, iS^IJ#-^: 15) VA130-VL(DC7fe)lffi^=i— 
Ki-^DNA(c:^N-f>^'y^-rXL. ;6^o(Gly Ser) ;6^fe^§y^^;«;— ^=i— Ki-^i^^BB 

4 3 

^Jj^^bU5(-VA130-VH(DN7feiiffi^=3— Ki-SDNAfcl^N-fy^'U^-fXi-ai^^ia^J. $b 
\Z.Y\n\m\iL^^'t^X.0\ZM%Y\.fz.o pBacPAK9-scVA130^ftMt-lb-C. J^T<^J:5 
tilPGR^trofCo 

[0104] PCRHJ^:^?^(50 UL V)(DmM^^\^^-ro 

5 /z L(D10 X PGR Buifer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^^2/h<DDNA^y^9— e^TaKaRa Ex Taq 

10 ui, gCOpBacPAK9-scVA130^ 

1 Opmole(D-B'fife;^y ^'^i^l^:^^KFv2-f, Fv2-r 
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[0105] ~^fcR)t^U&^mt^A(Dt^^^'h^o 

94°C/ 1 . 70°C/2^mco-^4^7V^5 tH^^ . 

[0106] ^8OObp(DPCR0i^^QIAquick Gel Extraction Kit (QIAGEN^fcM) ^ffl V ^T. T;5f 

;^^VV;0^tftMbfc#. pGEM-T Easy^^i?^— (Promega|±$^) ^^n— ^^^'U 

0lDlbfc„ pBacPAK9-scVA130^^JIS^3^PvuII(SM3tttM)-e^^^bbfcmt-. IhI 

pBacPAK9-VA130 sc(Fv)2Srf^MbfCo f^Mbfc-<i5^^— $r^J 

Ps^^EcoRi (s?@5gi±M) *5 j;t/fiiij Ps^^Noti mmm±m) -eti^^t^u/cfi 

QIAquick Gel Extraction Kit(QlAGEN^i:M)^ffiV^-C. ^1800bp(Dif>t^T;^fn— 
;?«iy/Vd^e>*tMb. m^^i^i^—pCXNDZK^Vi—:=->^\^^ pCXND3-VA130 sc 
(Fv)2^i^m\^fCo 
[0107] 2.4 »j#;^BJiS^fflV^7^::^thMpl^^®^#:c7)^Ji. 

CHO-DG44^|&^ffl V ;^^^^^(D^^^m^Sat5fe(^'mMJ*^<^ J;5 t-l-T 
ffofCo Gene Pulserll(BioRad^±M)^^^^tL^^^hti:^^--iy3lymKX^1&U^ 
^AbfCo (25 m g) ^PBSl;i^^bfcCHO-DG44^Ji^ (1 X WBl^/mL 

)(D0.75mL^?M'^bf't)(D^7K_h-ei05>rfg?n^b. ^au^5/ht^#b/c^t^l.5kV, 25 

— ^y^>'^a$t^/ci^Jla^^ 500 ^ g/mL Geneticin (invitrogen^fcM) 
CHO-S-SFMII;^i^&(lnvitrogen^±M) (-;!JPX.T^®^L. ^^CHO|PIJJ^;^^W>£bfCo 

VA130 sc(Fv)2«. ^(D:i3m'T:^'&mm.mmw^xxiwmm±m^mMi^fco 

[0108] COS7|fflJia^fflV^fc— a^tt^m«^6Qj;5(;ibT^fofCo mU^i^^ 
— (10 j[i g) tPBSizmM\^fcCHO-DG44mS^ (1 X lO'i^Jia/mL) (D0.75mL^^'a-bfc 
h(D^^±Xn0^m^^MV. ^^^^yhK^l^fcm^l.5kV^ 25 ju FD(D^»lclT^W 
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la^s 10% FBS^-^tj>DMEMJ§J4&(lnvitrogentt^) KMk.. —m^i^^l^fcm^. PBS 
-e^5fe#^^-CHO-S-SFMIIjt^^;(IPX.T^3 0 m^^l^tlo VA130 Diabodyf*, ^(D 

[0109] 2.5 jt#_h?tc|i(D^t:Mvipl^;2|s:^^#:(D^* 

cosmmK-i^i^mm^^fcin^hMpi-^m^i^(Dmm±m^<Dm&i^. mm 

:/7X^>-#iii?r^Jffi LTSil^bfCo i-7fet5'^BIAcore2000(Biacore^fcM) l-Sensor 
Chip CMS (BiacorettM) ^-fe^ybb. ANTI-FLAG M2 Monoclonal Antibody 

(SIGMA-ALDRICH|±$^)^*§'g^bfCo i5ft3S5mL/secT^3l^giS(^1^>-:7VV^^b. 
50mMv?3^^/VT^>'^i5^bT|g^b/c^#:^^ii$-&fCo i^>^:/7V^^bfci:t(DK 

^WbfCo Diabody^^:oV^T<Z);^^^^,{*, dbl2E10(WO 02/33072:JoJ;tAVO 
02/33073#^0^^fflb. sc(Fv)2fCoV ^-C(DtlPp"pJ*I^Cjtf^^«5g^i^ol2E10 
sc(Fv)2^^ffiLfCo 
[QUO] 2.6 ^Mpl Diabody*3j;t;?— ;$:®^#:<D)»^ 

VA130 Diabody^mCOS7^MJ^&feSV^«CHOJi^Ji^(^i§^_h^^. 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20-e^MkLfcAnti-Flag M2 Affinity 
Gel (SlGMA-ALDRICH|fcM):;i79At;i®^^$-a:, 100 mM Glycine-HCl(pH 3.5)-e^ 
t±l$*^Co ^t±^Si^5>^*^ W-^KIM Tns-HCl (pH8.0)-ett'^P^ffV\ HiLoad 26/60 
Superdex200pg (Amersham-Bioscience^fcS);^9«^^ffl V ^Ty/V-^ii^^n-rh:^^ v'-T 
^^^To/Co ^yv-^M^^-^h^y^^-~<D^<iy^T—l^. PBS. 0.01% Tween20^'Kffl 

[0111] VA130 sc(Fv)2^mCOS7^JlSfc:5V>f*CHO^JiM(^j§^_hM^DiabodyWM^III 
— ^#-e)»M^fTo/Co ^mm^y'^y^K:3rSV^X. Diabody*5J:U?sc(Fv)2(Dfllm^*. 
SDS-PAGE*D iU^^^Flag^ft: (SIGMA-ALDLICH^±) V ^fcWestern Blotting^ffl 

— i^W5>^Laemli(D;^^fe(z:^pCTm^^l!jb. i^-^v'-:7''yy 
T:/bv^Vv— -e^^b/c^;^. DiabodyTi*. K;e)^ft-h(^5>^^*^28kDa(c:, 

sc(Fv)2-e{i. ^^^iir±<D^^mM}58kDa{z.^ ^n^^nm—<^^^>]'^^^^m^ntio 
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[0112] 2.7 FlowCytometrytCj;;5^thMpl^;^^^#:cD^'^^'|4(Dfpffi 

CHO-human MpU CHO-monkey Mpl:io j;tJ?CHO-mouse Mpl^HIlDlb. 1x10^ 
cells/mL(c:;^^§J;5(clFACS Buffer (1% FBS/ PBS)lcl!il^bfCo 100 ju L/well^/cC§ 
{^Multiscreen - HV Filter Plates (Millipore|±M) t^^^i^b. M'ts^^i^KX ±^m^^ 
*bfCo agiiS<?5Diabody^fcf*sc(Fv)2^;!)PX.. 7f<_hf-T30^r^KJ^;$^i:fCo 
200 ju L<DFACS bufFerl^TlIlI?5fe#-b. 10 /j. g/mL<D ANTI-FLAG M2 Monoclonal 
Antibody (SIGMA-ALDRICHlfcM) ^WJUI^. ^±KX30^mR}^-^'^fCo 

[0113] ^f^200/i L(DFACS buffer fCT^J!^^10-gfe#-bfc#. 100ft#f^LfcFITCt^B^^ 
-^•>;^IgG^#:(Beckman Coulteri±M) ^^;f)Pb. 7K-htCT30^r^^J^;$-frfCo M:^^ 
K^'\j'\^±^^^^. FACS Buffer 400 n UcmMl^. EPICS ELITE ESP (Beckman 
Coultertt)5rfflV^TFlow Cytometry (3:#^bfCo ftf;^t5:gL3fe (forward scatter) JtU^ffl 
>^i5cf L3fc (side scatter) (DtJ^h^^^^t-T^^JI^^igiC^^^— h^^^b/Co 

[0114] lt^LfcVA130 sc(Fv)2^fflV ^-C. ^mApl^mm.^'^tfzLCHOmmcMir^W^^ 

. CHO-human Mpl*5j;t^CHO-monkey MpUa^m^i^^^'t'^^tiimm^ntlo 

[0115] 2.8 EUSAKX^m^hMpi—^m.in.i$^(D^^^i^(DWiS^ 

bfchMPL-Fc^0.5ju g/mL{;i/^§J:5t^=i— T^^V^^^X. Diluent huSer{CX-:fti^y^:y 

Rinse buffer lCT^#Lfc=^. lOOOft^^f^b^cANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICH^fcM)^>tJPx.. ^?a-ei^^Hj;E;:$-l3rfCo $^)l;iRinse buflFerlClT 
l^W-l^fc^. 1000f§#|RLfcAlkaline Phosphatase^gtLfc$ii-^'>^IgG^#:(Zymed 
^m)^;!jn;t. ^UXmmMmi^fCo Rinse buffer iCT?5fe#t-bfc^. 
SIGMA104(SIGMA-ALDRICHtfcM)?rlmg/mL^jfe-5j;5l^Substrate)(z:^3^bfct>(D 
^fflV>, ^?a-Cn55)-F^^'fe$-^fc^J-405nm(D^3fe^^Benchmark Pluslcl-caO^b 
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[0116] 2.9 i7i^hMpi—^min.W-coTPO^T^^^:^h^^<Dm-iiS 

o #lfflJiS^l% Fetal Bovine Serum(Invitrogen^i:M)^r^t?RPMI1640 (Invitrogen^t^ 

-e2tll^5fe#-bfc#. 4xl0^cells/inL^/.e§j:5f^lO% Fetal Bovine Serum^-a t? 
RPMI1640t^^^b. 60 m L/weU-e96well plate fC^i^bfCo rhTPO (R&D^^:M)^ 
COS7mm±m'^fcnmmffa<Dm&^m'0. ^wem^40ixLMK.. 37^. 5%CO 

2 

T"e. 24NFr^j§#bfCo 10/z L/well-eWST-8t*:^(Cell Count Reagent SF, 
Ty^^^±M)^MK.. iS^iCBenchmark Plus ^fflV^T450 nm(Z)@^^ig(>^M655nm) 
^SllSb. 2^^j:t*mt^. SS450 nmCD^3feS(^M655nm)^S!|^L/Co WST-8^ 
^}*^}W«}-^£:CT450nm<D|gfeSJ^i:SrMi-6ri:d^fe. 2^ra<^®3feS^^b^ 
mmi^TPOmr=i^^:^ht^i^^W^Vtlo CraphPad Prism^fflV^TEC 

50 

[0117] It^LfcVAlSO IgG, VA130 Diabody:Jo j;t)«VA130 sc(Fv)2^'^fflb-C. 

BaF3-human MpU ^^\^^XTPOmT=^^:^hf^^^Wii!al^fc'^^^M3K^iro 
[01 18] VA130 IgGf*. ^<T=f^v?.h^gi4^5^fetb^^V n (BaF3-human Mpl EC : MOOnM) 

50 

(DKML^X. i&^^it^mz.^^ir^^tlC^'O. VA130 Diabody*5j;tAAA130 
sc(Fv)2-ei*T=f^>^h^'|4(BaF3-human Mpl EC : ■^tl.-€tl/222pM, 1023pM);ei5^ 

50 

m^tltio i^tl. VA130, VB16, VB157CD^'|4fPtt^c:oV^T^l^c:^b/Co VB16, 
VB157^>VA130^|^#{c:igG-e?|[V T^fc^v^h^tt^^m^tLJ^^V > 

[0119] ^(Di^^f}^h. T=f^;^b^^*:(D5iimi-*5v>-c. ^N-r:/yK— ^^^m^-r^igcM 

[0120] C^l] 

VA130, VB16, VB157<D^ttf^;l^ 
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IgG 


Diabody 


sc(Fv)2 












hMpl-Fc 
C^7t ELISA 


hMpl-Fc«:ffl 
l\rc ELISA 


BaF-hMpI * 


hMpl-Fc 
t^>t ELISA 


BaF-hMpI ^ 


VA130 


0.38nM 


O.llnM 


222pM 


0.27nM 


1023pM 


VB16 


O.ISnM 


NT. 


190pM 


N.T 


95pM 


VB157 


0.1 5M 


NT 


465pM 


N.T 


NT 



N.T.: Not tested 



[0121] ^Min:i^^^m'r^mKT=i^^:^h^^^mmu ^(Dmj^-CT=f^:^h^m^^j: 
[0122] — m:l?mKX^::^^V—=^^^^^mx:htH^. ^W^(Dijcmmia^T=f:^::^hmi^^ 

mmt\^xmt)i^n^f<^\^^ti^^. :^Mxi^T=i^=-:^hmmmm^tit^^^:^\ fe§v^ 
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(b) (a)-e^jR$tvfc^#:^efe^i-^x@. 

(a) ^^(Dj^^^tt^aij^b, j^-^^tt^^i-^^^^ig^i-^xm. 

(b) (a)x-m^^tifz.^i^^^mir^xM. 

(c) (b)(Dgfe^^#:(DTri'^^h?g'l4^$ij^b. T^'^^h^st^^^i-^^^^ig^i- 
§x@^ 

(d) (c)-eM^$tvfc^#:^3-K-r^DNA^tf-<i5^^-^#^JNaJ}Sf-^A«X 

(e) (d)(D?t±^HJ!^^J:t*i-§X@ 

[11] ^#:;6S^JSSJ^X(^^mi-5^^^-^^«t-^-rS^#:-efeSi^^#m^«x 
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